Free radicals in physiology and pathology.
Free radicals are molecules with odd number of electrons and a high instability. Free radicals, which can occur in both organic (i.e., quinones) and inorganic molecules (i.e., O2-), are very reactive and their reactions are critical for the normal activity of a wide spectrum of biologic processes. They are also produced in the catalytic action of a variety of cellular enzymes and electron transport processes and are implicated in a number of physiologic and pathologic processes. Organisms can be exposed to free radicals in many ways other than through the processes of normal metabolism. Irradiation of organisms with electromagnetic radiation generates primary radicals (e-aq, OH., and H.), which can then undergo secondary reactions with dissolved O2 or with cellular solutes. In addition, a wide variety of environmental agents (drugs capable of redox cycling, and xenobiotics that can form free radical metabolites) including the aging process cause free radical damage to cells. This review deals with the reactions they can undergo and discusses the free radicals related to toxicology.